Introduction
============

In studies on patients undergoing elective surgery, anxiety, depression, somatoform disorders and fear of pain are reported to be frequently observed.[@b1-ppa-11-291]--[@b3-ppa-11-291] Among these, preoperative anxiety, with a prevalence ranging from 11% to 80% among adults, is of particular importance as a factor in increasing perioperative morbidity.[@b4-ppa-11-291]--[@b6-ppa-11-291] It is an emotional response associated with several pathophysiological responses accompanied by activation of the autonomous nervous system.[@b7-ppa-11-291],[@b8-ppa-11-291] The level of preoperative anxiety may adversely affect different aspects of anesthesiological approach, surgical recovery and outcome.[@b9-ppa-11-291]--[@b12-ppa-11-291]

There are different factors playing a role in the development of preoperative anxiety. Generally, patients are ignorant about anesthesia and the anesthesiologist's role in their care. Moreover, going under general anesthetic for a surgery is associated highly with a fear of death. Patients are curious about anesthesia options, experiences of postoperative pain and nausea.[@b13-ppa-11-291],[@b14-ppa-11-291] Due to these factors, preanesthetic assessment has several objectives.[@b15-ppa-11-291] However, lack of education, the physical structure and the intensity of an anesthesia clinic as well as economical issues in different countries may sometimes cause limitations in reducing patient compliance with treatment.

The main objective of this paper was to determine the preoperative anxiety levels of patients in a sample of Turkish population admitted to our hospital for any kind of surgery. We evaluated the impact of underlying causes on the level of anxiety status using the Spielberger State-Trait Anxiety Inventory (STAI) scale in this population.

Methods
=======

This study was conducted according to the Declaration of Helsinki and was approved by the local ethical committee of Ataturk Training and Research Hospital, Ankara, Turkey. All participants provided written informed consent upon having received detailed information on the study. At Ankara Atatürk Training and Research Hospital, patients admit to the anesthesia clinic after referral to surgical clinics with decision of surgical team prior to their scheduled surgery. For those who were unable to attend an anesthesia clinic, an anesthesia resident visited the patient and returned the information of the patient to the consultant anesthesiologist. A standard interview format was delivered during the pre-anesthetic interview. The patients medical history, including previous surgical and anesthesia experiences, was taken. A physical examination was performed, and preoperative laboratory tests and necessary consultations from other specialties were obtained. Anesthesia methods and patient-specific conditions were then explained to the patients.

In this study, once informed consent was given, any Turkish patient aged \>18 years who was to undergo various procedures with either general/regional anesthesia which were less than 3 hrs were included in the study. The patients with significant cognitive impairment or an existing psychiatric disorder were not involved. The STAI questionnaire was administered to the patient. STAI is a self-administered questionnaire in Turkish,[@b16-ppa-11-291]--[@b18-ppa-11-291] and consists of 40 items which are grouped into 2 scales that measure baseline (trait; t-STAI) and situational (state; s-STAI) anxiety.

On the day of surgery, once the patient had arrived at the operating theatre, the responsible anesthesiologist reviewed the anesthetic information. The patients were prepared for anesthesia and surgery. No premedication was given. A 20 G intravenous cannula was inserted into a large antecubital vein, and Ringer's lactate solution 5--7 mL/kg^−1^ was administered. Heart rate (3-channel electrocardiography), blood pressure, peripheral oxygen saturation and end-tidal CO~2~ (Datex-Ohmeda S/5TM Compact Critical Care Monitor) were monitored. By this point, the study was finished.

A total sample size of 164 cases was required to detect at least 0.25 correlation between STAI scores and any of clinical characteristics with a power of 95% at the 5% significance level. The correlation coefficient of 0.25 was taken from both the pilot study and our clinical experiments. Sample size estimation was performed by using G\*Power (version 3.0.10; Kiel, Germany) software.

Statistical analysis
--------------------

Data analysis was performed by using SPSS for Windows, version 11.5 (SPSS Inc., Chicago, IL, USA). Whether the distributions of continuous variables were normal or not was determined by Kolmogorov-Smirnov test. Levene's test was used for the evaluation of homogeneity of variances. Data were shown as mean ± standard deviation or number of cases and (%) where applicable.

While the mean differences between groups were compared by Student's *t*-test, one-way analysis of variance (ANOVA) was applied for determining the differences among more than 2 independent groups. When the *P*-value from one-way ANOVA was statistically significant, post hoc Tukey HSD test was used to know which group differs from which others. Degrees of association between variables were evaluated by Spearman's rank correlation analyses.

Determining the best predictor(s) that affected both state and trait anxiety levels were evaluated by multiple linear regression analyses after adjustment for all possible confounding factors. Any variable whose univariate test had a *P*-value \<0.10 was accepted as a candidate for the multivariable model along with all variables of known clinical importance. Coefficient of regression and 95% confidence interval (CI) for each independent variable were also calculated.

A *P*-value \<0.05 was considered statistically significant.

Results
=======

During the 6 month study period, 250 adult patients were screened, with data completed by 186 patients (due to missing information \[n=50\] and patient refusal to partake \[n=14\]). Patient mean age was 44.4±16.1 years. Out of the total respondents, 104 (55.9%) were males and 21% aged \>60 years. Ten (5.4%) participants were illiterate, and 45.7% of the participants were employed. One hundred and eight patients (58.1%) were classified as American Society of Anesthesiologist (ASA) I, while only 2 patients (1.1%) belonged to ASA IV. More than half of the patients (57.5%) had had at least 1 previous operation. In regard to sleeping hours, 12 patients (6.5%) had 0--2 hours of sleep the night before surgery. In the study population, the mean preoperative trait anxiety score was 40.6±8.5, while state anxiety score was 38.0±9.9 ([Table 1](#t1-ppa-11-291){ref-type="table"}).

Age was found to be significantly correlated with preoperative state anxiety score. Being younger (≤30 years) caused a significantly higher preoperative state anxiety score in comparison to patients \>45 years of age (*P*\<0.001), while patients aged between 31--45 years had a significantly higher preoperative trait anxiety score with respect to aging (\>60 years). Female sex (B=7.988 \[95% CI: 2.917--13.060\], *P*=0.002) and less sleeping periods (B=−2.069 \[95% CI: −3.552--0.586\], *P*=0.006) were found to increase preoperative state anxiety scores. As educational level increased, preoperative trait score decreased (r=−0.261 and *P*\<0.001). Female patients had both higher preoperative trait and state anxiety scores (*P*\<0.001). Housewives had significantly higher preoperative trait scores than employees and retired people (*P*\<0.001). The patients who were primary school graduates were more anxious than high school graduates (preoperative trait anxiety score; 42.6±8.2 vs 38.0±8.0, *P*=0.030). With regard to type of surgery planned, preoperative state anxiety scores of patients undergoing cardiovascular surgery were significantly lower in comparison to gynecologic and aesthetic surgery (*P*=0.014 vs *P*=0.036) ([Tables 2](#t2-ppa-11-291){ref-type="table"} and [3](#t3-ppa-11-291){ref-type="table"}). On the other hand, preoperative trait anxiety scores were significantly higher in the gynecologic surgery group compared to cardiovascular and urologic surgery group (*P*=0.026 vs *P*=0.023) ([Table 4](#t4-ppa-11-291){ref-type="table"}).

Discussion
==========

The primary endpoint of this study was to assess the anxiety levels of Turkish patients in a teaching hospital. Our results are similar with those reported in other studies. On the other hand, we recognized that surgery and hospitalization did not add extra stress to the patients' baseline anxiety status.

There have been several studies performed to evaluate anxiety levels of Turkish people. In one of these, Kara and Açıkel reported that Turkish people had similar characteristic properties with people from Europe and Middle East.[@b19-ppa-11-291] As far as surgical patients are concerned, moderate to severe anxiety observed in this study is similar to the data reported from previous studies.[@b20-ppa-11-291],[@b23-ppa-11-291]

In one study, it was emphasized that stress and coping strategy of Turks was mainly emotion focused.[@b24-ppa-11-291] This was confirmed by 2 other studies reporting the importance of preoperative visits and social support on the level of anxiety in hospitalized patients.[@b21-ppa-11-291],[@b22-ppa-11-291] However, as far as we know, there has not been a study performed by anesthesiologists from Turkey in determining the anxiety levels of preoperative patients. In Turkey, mainly anesthesiologists, not the surgeons, play a vital role in informing patients and avoiding stress before, during and after operation.[@b25-ppa-11-291] This brings the necessity of sparing enough time preoperatively, which is a serious problem in developing countries such as Turkey, with impossibilities related to time and unequal opportunities.

High levels of anxiety experienced by most patients scheduled for surgery are mainly due to the magnitude of operation, anesthesia and postoperative pain. Actually, preoperative preparation is very important.[@b26-ppa-11-291]--[@b28-ppa-11-291] We should effectively inform the patients, especially those who were illiterate, in the preoperative visit. However, Lebanese patients failed to show such favorable effects of preoperative information.[@b29-ppa-11-291],[@b30-ppa-11-291] Although we have no idea about the educational status of this study population, we believe in the importance of basal levels of patient's cultural status. On the other hand, we observed that high school graduates were significantly less anxious in comparison to primary school graduates. This was parallel to other studies findings.[@b31-ppa-11-291],[@b32-ppa-11-291] There are contradictory results concerning the educational status. Caumo et al reported that as educational status increased, anxiety level also increased as observed in other investigators' studies.[@b4-ppa-11-291],[@b33-ppa-11-291],[@b34-ppa-11-291] This could be attributed to the awareness that educated people have about the risks involved in an operation. Educated people could express their anxiety level more precisely.[@b35-ppa-11-291] Probably, sometimes inadequate information obtained by literate people from different sources, like television, internet, or neighbors, could lead to misinterpretation and misunderstanding of medical information. This could harm patients by increasing their anxiety. However, according to our results, we believe that education helps in preparing the patient and reducing anxiety preoperatively. Interestingly, Wells et al reported that education could not be the predictor of preoperative anxiety.[@b35-ppa-11-291]

We are not surprised with the findings from other studies, supporting the relationship of high ASA classification status with higher levels of anxiety, but we could not show such a correlation in our patients.[@b25-ppa-11-291] Nevertheless, our patients who had high body mass indexes had lower preoperative anxiety levels. This was hard to explain for us.

In these subjects, age and sex are two of the most talked about parameters. Mainly, it is evident that older age and male sex decrease preoperative anxiety.[@b4-ppa-11-291],[@b31-ppa-11-291],[@b32-ppa-11-291]--[@b37-ppa-11-291] Our results confirm these findings. Housewives were found to be more anxious than employed and even retired people. However, some authors stated that in older adults, anxiety disorders and depression were more prevalent, so that older people were more anxious than younger ones preoperatively.[@b38-ppa-11-291] The explanation of aging and the basal social and cultural status of old people studied in these investigations may have caused such inconsistent results. We did not divide patients \>60 years into further decades. The oldest patient in our study was 83 years, which could be an intermediate old age in other western populations. Even so, patients \>45 years old were less anxious in our study.

In correlation with female sex and high anxiety levels, gynecologic operations were also related to more anxiety states in our population in parallel with findings in Pakistani surgical patients determined by Jafar and Khan.[@b25-ppa-11-291] As expected, there are contradictory results about this parameter. Some authors did not take surgery type into consideration for anxiety, while others suggested thoracic or ear-nose-throat surgery as leading causes of preoperative anxiety.[@b31-ppa-11-291],[@b39-ppa-11-291],[@b40-ppa-11-291]

Although many authors agree that previous surgeries decrease the preoperative anxiety status, they do not play a role in either reduction or increase of anxiety levels in our study.[@b4-ppa-11-291],[@b31-ppa-11-291],[@b33-ppa-11-291],[@b35-ppa-11-291],[@b38-ppa-11-291],[@b41-ppa-11-291]

Unlike other studies, we tried to investigate the effectiveness of preoperative sleeping period in preoperative anxiety levels. Less sleeping hours caused increased levels of anxiety. This confirms the importance of preanesthetic visit and premedication, as expected.

In this study, we conducted the STAI questionnaire at the preanesthetic visit. This allowed the patients to meet their anesthesiologists and be informed about their health status. The patients could also have been asked about their anxiety levels again after the first meeting in order to evaluate the effectiveness of preoperative education, but our facilities did not allow us to visit them for a second time before their operation.

Another limitation in our study was that we could not interpret the social family support in our study population. This has been reported to be an important factor in our population. The results of this study should be evaluated with those underlying factors. Mostly, what we had observed was that surgery and hospitalization did not augment anxiety levels of this population. This could be attributed to either strong family relationships or rather high levels of anxiety due to life standards of this country.

Conclusion
==========

Patients might have different frequencies of anxiety before surgery. The factors affecting anxiety levels in different populations might vary among different countries. This is an important study since it reflects the clinical characteristics and personality traits of a sample of Turkish people. As far as our population is concerned, we believe that difficult life standards have already prepared the Turkish population to unfavorable events. Moreover, people give importance to preoperative counseling. We believe that detailed preoperative anesthesia visits and strong family ties are important to reduce anxiety and increase patients' coping strategies in this population.
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###### 

Demographic and clinical properties of patients

                               Mean ± SD   Min--max
  ---------------------------- ----------- ----------
  Age (years)                  44.4±16.1   16--83
  Body weight (kg)             77.3±14.4   40--120
  s-STAI                       38.0±9.9    20--73
  t-STAI                       40.6±8.5    21--66
                               **n**       **%**
  **Age groups**                           
  ≤30 years                    43          23.1
  31--45 years                 54          29.0
  46--60 years                 50          26.9
  \>60 years                   39          21.0
  **Sex**                                  
  Male                         104         55.9
  Female                       82          44.1
  **ASA**                                  
  I                            108         58.1
  II                           69          37.1
  III                          7           3.8
  IV                           2           1.1
  **Educational status**                   
  Illiterate                   10          5.4
  Primary school               81          43.5
  Secondary school             21          11.3
  High school                  42          22.6
  University                   32          17.2
  **Profession**                           
  Employed                     85          45.7
  Retired                      20          10.8
  Housewife                    66          35.5
  Student                      15          8.1
  **Operation history**                    
  No                           79          42.5
  Yes                          107         57.5
  **Pre-op sleeping period**               
  0--2 hours                   12          6.5
  2--4 hours                   32          17.2
  4--6 hours                   69          37.1
  6--8 hours                   73          39.2

**Abbreviations:** SD, standard deviation; Min, minimum; max, maximum; s-STAI, state Spielberger State-Trait Anxiety Inventory; t-STAI, trait Spielberger State-Trait Anxiety Inventory; ASA, American Society of Anesthesiologist; Pre-op, preoperative.

###### 

Baseline state (s-STAI) and trait (t-STAI) anxiety mean scores with regard to demographic and clinical properties of patients

                               s-STAI                                                                                           *P*-value[\#](#tfn3-ppa-11-291){ref-type="table-fn"}   t-STAI                                                                                           *P*-value[‡](#tfn4-ppa-11-291){ref-type="table-fn"}
  ---------------------------- ------------------------------------------------------------------------------------------------ ------------------------------------------------------ ------------------------------------------------------------------------------------------------ -----------------------------------------------------
  **Age groups**                                                                                                                \<**0.001**                                                                                                                                             **0.014**
  ≤30 years                    41.4±10.7[a](#tfn5-ppa-11-291){ref-type="table-fn"},[b](#tfn6-ppa-11-291){ref-type="table-fn"}                                                          39.6±6.7                                                                                         
  31--45 years                 40.1±10.5[c](#tfn7-ppa-11-291){ref-type="table-fn"}                                                                                                     43.6±9.0[c](#tfn7-ppa-11-291){ref-type="table-fn"}                                               
  46--60 years                 35.7±8.1[a](#tfn5-ppa-11-291){ref-type="table-fn"}                                                                                                      40.3±8.2                                                                                         
  \>60 years                   34.0±8.2[b](#tfn6-ppa-11-291){ref-type="table-fn"},[c](#tfn7-ppa-11-291){ref-type="table-fn"}                                                           38.2±8.9[c](#tfn7-ppa-11-291){ref-type="table-fn"}                                               
  **Sex**                                                                                                                       \<**0.001**                                                                                                                                             \<**0.001**
  Male                         35.4±9.1                                                                                                                                                37.7±8.2                                                                                         
  Female                       41.1±10.0                                                                                                                                               44.3±7.3                                                                                         
  **ASA**                                                                                                                       0.463                                                                                                                                                   0.358
  I                            38.8±10.6                                                                                                                                               39.8±8.4                                                                                         
  II                           36.5±8.2                                                                                                                                                41.6±8.6                                                                                         
  III                          39.4±13.8                                                                                                                                               44.4±7.3                                                                                         
  IV                           35.5±4.9                                                                                                                                                40.0±8.5                                                                                         
  **Educational status**                                                                                                        0.718                                                                                                                                                   **0.008**
  Illiterate                   35.4±7.5                                                                                                                                                45.1±10.9                                                                                        
  Primary school               37.9±9.6                                                                                                                                                42.6±8.2[d](#tfn8-ppa-11-291){ref-type="table-fn"}                                               
  Secondary school             36.1±10.4                                                                                                                                               39.8±7.3                                                                                         
  High school                  39.2±10.0                                                                                                                                               38.0±8.0[d](#tfn8-ppa-11-291){ref-type="table-fn"}                                               
  University                   38.5±11.0                                                                                                                                               38.4±8.3                                                                                         
  **Profession**                                                                                                                0.072                                                                                                                                                   \<**0.001**
  Employee                     36.6±9.3                                                                                                                                                38.2±8.4[e](#tfn9-ppa-11-291){ref-type="table-fn"}                                               
  Retired                      35.0±10.0                                                                                                                                               37.1±7.6[f](#tfn10-ppa-11-291){ref-type="table-fn"}                                              
  Housewife                    40.0±9.6                                                                                                                                                44.9±6.9[e](#tfn9-ppa-11-291){ref-type="table-fn"},[f](#tfn10-ppa-11-291){ref-type="table-fn"}   
  Student                      40.3±12.3                                                                                                                                               40.2±9.1                                                                                         
  **Operation history**                                                                                                         0.846                                                                                                                                                   0.071
  No                           38.1±9.9                                                                                                                                                39.3±8.0                                                                                         
  Yes                          37.8±9.9                                                                                                                                                41.6±8.7                                                                                         
  **Pre-op sleeping period**                                                                                                    0.052                                                                                                                                                   0.480
  0--2 hours                   41.9±14.4                                                                                                                                               40.6±11.7                                                                                        
  2--4 hours                   40.7±7.8                                                                                                                                                42.7±6.8                                                                                         
  4--6 hours                   38.2±10.5                                                                                                                                               40.5±8.8                                                                                         
  6--8 hours                   35.9±8.8                                                                                                                                                39.9±8.2                                                                                         

**Notes:** Bold represent significant values:

with regard to s-STAI;

with regard to t-STAI;

in comparison of ≤30 years with 46--60 years (*P*=0.022);

in comparison of ≤30 years with \>60 years (*P*=0.003);

in comparison of 31--45 years with \>60 years (*P*\<0.05);

in comparison of primary school with high school (*P*=0.030);

in comparison of employees with housewives (*P*\<0.001);

in comparison of retired people with housewives (*P*\<0.001).

**Abbreviations:** s-STAI, state Spielberger State-Trait Anxiety Inventory; t-STAI, trait Spielberger State-Trait Anxiety Inventory; ASA, American Society of Anesthesiologist; Pre-op, preoperative.

###### 

State (s-STAI) and trait (t-STAI) anxiety mean scores with regard to operation type

  Operation                s-STAI score                                                                                      t-STAI score
  ------------------------ ------------------------------------------------------------------------------------------------- -------------------------------------------------------------------------------------------------
  Neurosurgery             35.9±9.9                                                                                          39.7±10.0
  General surgery          38.7±11.1                                                                                         40.3±7.4
  Gynecology               42.9±9.2[a](#tfn12-ppa-11-291){ref-type="table-fn"}                                               45.6±7.8[a](#tfn12-ppa-11-291){ref-type="table-fn"},[c](#tfn14-ppa-11-291){ref-type="table-fn"}
  Ear-nose-throat          35.7±8.0                                                                                          42.6±6.1
  Cardiovascular surgery   26.6±5.7[a](#tfn12-ppa-11-291){ref-type="table-fn"},[b](#tfn13-ppa-11-291){ref-type="table-fn"}   32.4±5.5[a](#tfn12-ppa-11-291){ref-type="table-fn"}
  Orthopedics              36.6±10.9                                                                                         40.7±7.8
  Aesthetic                42.8±10.9[b](#tfn13-ppa-11-291){ref-type="table-fn"}                                              39.3±10.5
  Urology                  36.7±7.9                                                                                          39.1±9.0[c](#tfn14-ppa-11-291){ref-type="table-fn"}
  *P*-value                **0.007**                                                                                         **0.016**

**Notes:**

In comparison of gynecology with cardiovascular surgery (*P*\<0.05);

in comparison of cardiovascular surgery with aesthetic surgery (*P*=0.036);

in comparison of gynecology and urology (*P*=0.023). Bold values represent statistically significant values (*P*\<0.05).

**Abbreviations:** s-STAI, state Spielberger State-Trait Anxiety Inventory; t-STAI, trait Spielberger State-Trait Anxiety Inventory.

###### 

Predictive factors for s-STAI and t-STAI scores

  Predictive factors     Regression coefficient   95% confidence interval   *P*-value   
  ---------------------- ------------------------ ------------------------- ----------- -------------
  **s-STAI**                                                                            
  Age                    −2.960                   −4.401                    −1.519      \<**0.001**
  Female                 7.988                    2.917                     13.060      **0.002**
  Employee               −1.978                   −6.691                    2.735       0.409
  Housewife              −5.873                   −12.291                   0.544       0.073
  Student                −5.448                   −12.590                   1.693       0.134
  Pre-op sleeping hour   −2.069                   −3.552                    −0.586      **0.006**
  **t-STAI**                                                                            
  Age                    −1.465                   −2.776                    −0.153      **0.029**
  Female                 3.921                    −0.378                    8.219       0.074
  Previous operation     0.669                    −1.728                    3.065       0.582
  Educational status     −1.747                   −2.848                    −0.646      **0.002**
  Employee               0.017                    −4.010                    4.044       0.993
  Housewife              1.540                    −4.190                    7.269       0.597
  Student                1.340                    −4.748                    7.428       0.665

**Note:** Bold values represent statistically significant values (*P*\<0.05).

**Abbreviations:** s-STAI, state Spielberger State-Trait Anxiety Inventory; t-STAI, trait Spielberger State-Trait Anxiety Inventory; Pre-op, preoperative.
